Transformation (4S to 5S) of the nuclear estrogen receptor is reversible but not accompanied by a change in the affinity for DNA.
The nuclear estrogen receptor from calf uterus was used to investigate the possible relationship between receptor transformation (4S to 5S) and receptor activation (DNA binding). Receptors extracted from nuclei after exposure of uterine tissue tc [3H]estradiol sedimented at 5.2S, the characteristic value of the transformed receptor. After storage at -20 degrees C the receptor sedimented at 4.0S, indicating conversion of the 5S form into the non-transformed 4S form. Upon reincubation at 28 degrees C the 4S form transformed into the 5S form following second-order kinetics. The rate constant obtained was 4.3 x 10(7) M-1 min-1, a value identical to that reported for the cytosol receptor. These data show that receptor transformation is reversible. Molybdate (10-50 mM) was not able to prevent receptor transformation in the nuclear extract, but was inhibitory in cytosol. This suggests that molybdate does not prevent receptor transformation, but rather inhibits disaggregation of the 8S oligomer into the 4S monomer. In DNA-binding assays (DNA-cellulose or nuclei) the non-transformed (4S) and transformed (5S) states of the nuclear estrogen receptors displayed identical affinities for DNA. The present data show that 4S to 5S transformation of nuclear receptors follows a readily reversible process, but this process is not an essential step for the exposure of the receptors' DNA-binding site. Although the physiological function of the 5S form remains unclear it may be important for the recognition of specific gene regulatory sites.